Influence of intermittent administration of parathyroid hormone on muscle tissue and bone healing in orchiectomized rats or controls.
Influence of human parathyroid hormone (hPTH 1-34) on muscle and bone healing was studied in either orchiectomized (Orx at 8 months of age) or sham-operated male rats. Eleven-month-old Sprague-Dawley rats underwent bilateral transverse metaphyseal osteotomy of tibia and were divided into four groups (n=12): 1) sham-vehicle, 2) sham group-PTH everyday, 3) Orx-vehicle, 4) Orx-PTH everyday, and 5) Orx-PTH every other day. PTH dosage was 40 μg/kg body weight. After 5 weeks, fiber cross-sectional area, capillary density, and enzyme activity (lactate dehydrogenase, citrate synthase, and complex I) were measured in soleus (MS), gastrocnemius (MG), and longissimus (ML) muscles; tibiae were analyzed by computed tomographical, histological, and gene expression analyses. The effect of PTH in all rats was increased serum osteocalcin, cortical and callus densities and callus area. In sham rats capillary density was increased in limb muscles (MS: 1.3-1.7, MG: 1.2-1.4 capillaries/fiber), and rate of osseous bridging of osteotomy was enhanced (67-100%). In Orx rats serum creatine kinase was decreased (6670-2847 U/l), and bone genes (Igf-1, osteoprotegerin, and receptor activator of nuclear factor kB ligand) were up-regulated. Cross-sectional area, enzyme activity, food intake, weight of body, visceral organs, adipose tissue, MG, and MS were not affected by PTH. PTH had a favorable effect on muscle capillary density and improved bone healing being more effective in sham rats and having no adverse systemic effect. The effect was less if PTH was applied every other day. The findings may show up trends for therapeutic treatment of male patients.